The rates of uterine and ovarian blood flow during the oestrous cycle in rats were measured using radioactive microspheres. Blood flow was highest in the ovaries and uteri during pro-oestrus and lowest during metoestrus. During pro-oestrus, mean ovarian blood flow was 676\m=.\2\ m=+-\ 183\ m=. \ 6(s.d.) ml/min/100 g wet tissue and mean uterine blood flow was 249\m=.\7\ m=+-\ 120\m=.\1ml/min/100 g. During metoestrus mean ovarian blood flow was 117\m=.\4 \ m= + -\1 9 \ m = . \ 8 ml/ min/100 g and mean uterine blood flow was 38\m=.\5\ m=+-\7\m=.\4 ml/min/100 g. In ovariectomized rats, uterine blood flow was 28\m=.\7\ m=+-\ 10\m=.\5 ml/min/100 g.
INTRODUCTION
Estimation of blood flow in organs as small and inaccessible as the rat uterus and ovary present technical difficulties. Studies on changes in uterine and ovarian blood flow in small animals have tended, therefore, to be qualitative (e.g. McKercher, Van Orden, Bhatnagar & Burke, 1973; Brody, Clark, Edvinsson, Owman & Sjoberg, 1974) or semiquantitative (Kaiman, 1958; Wurtman, Axelrod & Kopin, 1963; Spaziani & Suddick, 1967 ). More precise measurement of uterine blood flow has been possible in large animals but extrapolation of data from one species to another may be misleading.
In 1967, Rudolph & Heymann first described a technique using radioactive microspheres which has been developed to allow accurate measurement of blood flow in small organs. We have used radioactive microspheres to measure uterine and ovarian blood flow in rats and have determined the changes in blood flow during the oestrous cycle.
METHODS
Wistar rats, body weight 185-230 g, were used. Vaginal smears were taken daily for 3 weeks before the experiment; only rats with regular cycles were used.
Blood flow studies were carried out under sodium pentobarbitone anaesthesia (60 mg/kg, i.p.). The trachea was cannulated. Blood pressure was recorded from the right femoral artery using a Statham blood pressure transducer and Devices M2 electronic recorder. Regional blood flow was measured using radioactive microspheres. The principles of this technique and evidence of its reliability have been described in great detail elsewhere (Rudolph & Heymann, 1967; Neutze, Wyler & Rudolph, 1968; Wagner, Rhodes, Sasaki & Ryan, 1969; Warren & Ledingham, 1974; Johnston, 1975; Bruce, 1976) .
Radioactive microspheres (25±5/tm; labelled with 46Sc or 85Sr) were injected into the left ventricle of the heart through a catheter passed into the ventricle along the right common carotid artery. The number of microspheres in the syringe was determined before and after the injection ; the number of spheres injected into the circulation was determined by subtraction and was in the region of 200000. Blood was withdrawn from the left femoral arterial catheter at a rate of 0-64 ml/min during the period of microsphere injection and reserved for radioactivity counting.
A few minutes after injection of the microspheres the rat was killed by opening the thorax. The ovaries, uteri, brain, heart, kidneys, lungs, stomach and adrenal glands were removed and weighed. These organs plus the blood withdrawn from the femoral artery were counted for 4eSc or 85Sr content (Packard autogamma scintillation spectrometer).
Cardiac output and organ blood flow were determined as follows:
,.
total injected count . ,. ,, .
cardiac output =-,. ,-0-64 ml/min; Details of these calculations have been described by Johnston (1975) .
Uterine blood flow was also measured in six ovariectomized rats. Bilateral ovariectomy was carried out under tribromoethanol (Avertin) anaesthesia 2 weeks before the blood flow experiment. Care was taken during the operation to minimize damage to the uterine blood supply and 7 days after ovariectomy each rat received 1 //g oestradiol (BDH)/kg s.c.
in arachis oil to ensure uterine revascularization. (Table 1) . Both uterine and ovarian blood flows were highest during pro-oestrus whereas uterine wet weight was highest during oestrus. Uterine and ovarian blood flows were lowest during metoestrus; uterine wet weight was lowest during day 1 of dioestrus. Uterine blood flow in ovariectomized animals was lower than at metoestrus although blood flow per unit weight was similar in both groups (Table 1) . In contrast to the cyclic changes in uterine and ovarian blood flow, blood flow to the heart (586-43 + 77-38 ml/min/100g wet tissue; mean + s. (Finn & Porter, 1975) . Accurate measurement of blood flow in these organs in small animals such as the rat has been made possible by the introduction of the radio¬ active microsphere technique. This method has been recently used by Bruce (1976) to quantify utero-placental and ovarian blood flow in non-pregnant rats and rats near term.
Our study extends the observations of Bruce (1976) and indicates that the rate of blood flow through the ovaries and uterus of the rat varies with the stage of the oestrous cycle. Blood flow to each of these organs is highest during pro-oestrus, coincident with high endogenous oestrogen concentrations. Ovarian blood flow during pro-oestrus is approxi¬ mately six times greater than during metoestrus. Uterine blood flow increases tenfold between metoestrus and pro-oestrus.
Although uterine blood flow in ovariectomized rats was less than that in intact rats during metoestrus this was due to atrophy of the uterus. Blood flow per unit weight of uterus was similar during metoestrus and after ovariectomy.
We are grateful to Miss Barbara Johnston who introduced us to the technique of measuring blood flow with radioactive microspheres.
